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Abstract

Tu efferM ot modellm3 nnd ccri:17ec7,1,pa fack on conclap.

accuisition and retention was studied wit thro- an3 four-Fenr-o
.

3rief observation

-1-

_alel was effective in cr!atiaq migni-

ficant acquisition and retention of conoe7Dtual rule judgments and ex-

planations. Corrective feedback inoroved the child's atility to expla n

the corIceptual ruLe but dd not assist nonverbal performance. The

facilitative influence of corrective feedback was largely confined to

the four-year-old age group. In general, Rour year-old children were

more successful than three-year-olds in learning to provide viable

reasons for conceptual judgments. Tho pedagogical significance of

these findings fire distussed.



COICEPTVAL IWLB ACQUISIIION AND RE2ENT1--

BY YOUNG CULDREM TEE EFFEC2S OF

TIODELTVC, ACT1; in COR1MC7i7,177 727EX 1

Barry 3. ZUmnerman and Ted L. Fosenthal

UniverAitx of Arizona

Recent research in the social learning tradition has focused on

vi arious aoquisiti n of ru.le-governed responses. 71odeling procedures

have proven effective in teaching ch1dren from a wide range of age

gr ups and socioeconomic-ethnic beagrounds a variety of llnijntic and

conceptual skills. For example, iith regard to language rules, chil-

dren have been tau ht appropriate use of plural morpheme (Guess Sailor,

Rutherford, & Baer; 1968) preposLtdonal phrase use (Bandura 6 Harris,

1966), verb tCnse and sentence k rnal structu e (Carroll, Rosenthal, &

Brysch, 1972) and sentence complexity wad length (Iq ris 6 Hassem

1972).

Another gr up of studies have centered on the acquisitton and

generalization of conceptual rules. For example, observational learning

procedures have been found effective la conveying simple clustering

rules (Ro -nthal, Alford & Rasp, 1972), relational rul s (Zi man &

Rosenthal, 1972b, 1972b), abstract categories for question formmlation

(Rosenthal, Zimn nman, & Du _in, 1970), and even rules for generating

creative responses (Zimmerman & Dialessi, in press). In all of the

above studies, the aild induced the superordinste rule governing the



model's behavior by ohscrvi
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he model perform according to the rule

a variety of instructional task items. The child then had the on-

portunity to imitate tiC model on the same task and finally on an al-

tered De1i8tiCt1 task.

One topic oi interest that grei out of this obs rvational le rning

arch en concept formtlon nvolved vicarious rule learning by young

childrP Rosenthal & iimmerman (W72) have fonnd tl,at modeling pro-

cedures vare effective in teaching young children to conserve on Piagetian

tasUs. In one of a series of studies, Children as young as four years

of age were taught to conserve through ohservat±on of a model. In an-

other study, six-year- ld Mexican-American children wore able to learn

to conserve if e posed to -duit's demo ation; children who were

trained through a didactic verbal eKplanation procedure (without demons-

tration) failed to acquire the conceptual skill. Presumably, this

differential result occurred because of the impoverished English language

repertoires of these initially Spanish-speaking children. The effective-

ness of these relatively brief training pr cedures in promoting concept

fornation vith young children, sug-,.ested that modeling procedures might

hold some potential as an instructional procedure for young children.

The present study attemmts to investigate further the effectiveness of

observa_ional learning procedures In teaching a differ nt type of con-

ceptual rule, that of class inclusion-exclusion or the "same-diffe ent"

distinction. This new rule was selected to establish the generalizability

of previously obtained results to a new instance of conceptual rule

learning.



Previous research investigati ns o: the "s me-different" concept

have focused on treiniag only one of these com7loalentary rule elements

in isoLation from the other. For example, the concept "same" has often

been taught through the use of a match-to-standard design (e Taylor

& Wales, 1)70). The concept of "differenc " has been --t- died on oddity

discrimination tasks (Brown, 197(7) Small, 1970;Witte & Neek, 1970).

In most of these studies, the stimuli to be grouped are ..)resented

out verbal directions and the child induce the governing rule or

learn it, or both from the feedback accruing from his choices. This ex-

perim ntal limitation makes it difficult to generalize these results

to most teacting situations and standardized test perforrance where

children are expected to respond on the basis of explicit v rbal dir-

ections. Further, little atten_i n in previous research has been de-

voted towards teaching the child to verbalize the rules underlying his

choice behavior assessing a child's reasoning for his choice behavior.

The present study will investigate the amenability to training of

children 11

and 'different' conceptual behavior when the directions

for responding are explicit. Purther, attention 'dill be direcaud at

teaching verbal rensonng skills as well as nonve bal judgment responses

to determine the relationship between these measures and how this r

lationship influences acquisition, transfer, and retention.

In rsearch conducted with oldn children, feedback has been found

effective in prom ting conceptual and linguistic rule learning. Zimmer-

man and Pike (1972) reported that contingent praise statements signi

ficantly improved acquisition of que...tion-asking skills -lith disadvantaged



second graders. Zimmerman and Rosentha '372b ound tha e back s

ficantly improved acquistiou of a complex relational r le by fifth grade

youngsters. Feilin (1965) reported that v rbal rule provision (involving

a restatement of the e_ ceptual rule as ell as knowledge of results) was

effective in teaching kindergarten (presumably five-year-olds) to conserve.

It is of interest to dete e the relative effectiveness of prtnarily

hal instructional procedure (herein termed corrective _eedbacl in

teaching a differ type of conceptual rule to even y ung _ children

whose langua!-. e skills are mo e limited. Therefore the present study

will compare developmentally the relative effectiveness of noJeling and

corre-tive feedback proeedur in promoting concept acquiition general -

ization and retention with ee- and f ur-year-old

IIETUOD

§i4_12.it_a_ and DattLELILS.E!

From four day care centers in _ izona 12 boys an4 12 girl,

ee years of age and a like number of four-year-olds were drawn end

randomly assiied to each factorial combination of treatments. These

day care centers served a middle- and lo er-class Anglo-American pop-

ulation. The younger group ranged in age from 3.0 to 3.9 years, with a

mean age of 3.4 years. Tne older ranged from 4.7 to 4.8 years

with a mean age of 4.2 years. A female graduate sttdent served as the

model, atid another female graduate student acted as experimenter. Both

adults were glo-Americans in their twenties, with no striking departures

from average characteristics.
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Three sets of stimulus cards were prepared. These cards wore madc of

card board and mca ured 12-5 cm by 20 cm. On each card, three

sticker pictures were mounted ic a triangular formation. Beneatn the

top picture (the standar a bl.nk line was drawn horizontally acre s

the rard. The two lower pictures were presented, evenly spaced, on

the same h- izontal plane. One picture was identical to the top "sten-

dard" picture:, the other vas different. Pictur s were rendonly assigned

within the constraints of counterba1ancin , to a rigat or left position

on the card. The identical lower picture esponse pictur s appeared

an equal number of times in each position. A description of the content

these stimulus cards is presented in Table 1.

Insert Table 1 about here

which were used for baseline and retention, vasSet I

composed of eight cards. ThP stimuli on these cards were identical or

dissimilar on the basis of four stimulus dimensions: object identity,

size, color or pattern. There were Ccius two cares for each dimension.

For example, with obj c- identity, the standard on one card vas a bird,

and the response ite:1_ was bird and a horse; or with ohjoet pattern,

the standard vas a checkered triangle and the response items were a

plain and gle. :ach card was presented twice 1n succession

and the child was asked to select the picture that as 'same or "dif-

ferent from' the standard. The order of asking for the same or different



picture was randomized for each card with the constraint of having each

type of question appear with equal frequency in

There were thus 16 items in Set I.

Set II stimuli, which were used f - training. wa composed of six

different cards which were otherwise constructed and presented iden-

tically to those in Set I. These cards iTaried in only three dimensions:

object. identity, size, and pattern Each ca d was presented twice in

succe -ion as described regard to Set I stimuli or there were 12

different stimulus items. During traininf.; each stimulus item was pre-

sented twice, producing 24 training trials.

Set III stiuli, which we-re u_ d to assess generalization, was

const ucted parallel with Set I stimuli. This set was comprised of eight

acli ser al position.

'

different stimulus cards which varied in the same four stimulus dimensions

as Set 1: object identity, color, size, and texture. Each card was pre-

sented twice in succession according to the same counterbal , cons-

traints mentioned with

ization items.

Procedure and Design

d to Sec I cards. There were thus 16 general-

Baseline and training pj!.ases. The child was taken individually from

the class to a test room by the experimenter, introduced to the model

and was directed by the experimenter as follows: "'Jo.' 0 going to play

a game with some picture cards. The pi ture up here (pointing to

standard) is only for to point to you. You can point to t e this

picture or this picture down here'' (pointing to response pictures).



Id appeared no be confus d, the ecpertmenter gave thi= child

practice pointing to each picture. The experimenter an !:nlsoline

saying oint to the picture that is just the same as this (pointing to

standard). After the child responded nonverb-lly by pointing, the ex-

perimente- asked "Why?" Pilot testing revealed this single question

to be most informative and least c nfusing tc children of this a e. The

card was then removed and then reintroduced as foilm

picture that is different fren th

"Point to the

(pointing to st-dard). After the

child responded nonverbally, he was aslzed "Why?' This sarle question-

ing fe..alat was follo-ed throughout baseline, generalization and retention

testing.

The children were randomly assigned to one of fon training T-Js

modeling, corrective feedback, modeling and c vs dback, and a

inodelIng no corrective feedback control condition. Equal numbers

of male and female three-year-olds and four-year-olds were assi

each training group.

Subjects assigned to the modeling condition were instructed as

follows: ow (the model) is going to play the game x4ith us. Watch

what she points to and li-ten to what she says. Point to the same thing

she points to and say what she says. The model was then presented the

fIrst card. On "same" items the model replied is is the same" (Why?)

'because they a e both flowers. With "different tens, the mod,21

responded "this is different" (Why?) "because it is a hat and a hat is

different from flowers " As soon as the model finished responding,

the card was removed from view and reintroduced for the child to respond to.

ii



This model-then-observer eeternat .tcn fortiat w1i fotJoad on theeremaining

training trials.

Child en a-- gied to the corrective feedgack e oup were instructed

as follows, Nov we are going to play the same eame once MO " The first

intr luccd. the clli1J rpoudeci corr cLy,

h ww told °yes, that's right. If he responded le_orrectly on a

ques 'on, he was told 'no, this one ig the same (pointing to c

picture), see itsalejust like the one at the top. If the child

''
responded inco ectly on a 'cliffe nt' question, 1 t'L d no, this

one is different (pointine to correct picture). It's a iiit and a hat

is different from flowers al the top."

Childre- as igned to the modelin& and coe_ective feedback group

introduced to the task accordin- to the modeling instructions pre-

sented above. After the child had the opportunity to imitate following

model's performance, he was given corrective feedback also as de cribed

above.

Children assigned to the eo model, no corrective _feedbaele control

gr-up were simply t-st-' with Set II stimuli.

Generalieation phase. Immediately after trainthg a generalization

test was administered to assess b th acquisition and transfer of the

conceptual rule. The experimenter introduced

to children assigned to the modeling group as f

lization task

"Ve are peing"

to play the game some more. This time you ill play by yourself. Keep

on Playing the game as good as you can. ' With subjects essie ed to

the corrective feedback condiLun, tee directions were slightly altered

1 2
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'We are go1n s to play the .-nune same more. rhits time_ 1 csn

you, a e rl4ht or wrong. Keep on -playing the game aa goad as yomi can.

Childrem assigned to the modeling tired correcrixre feedback coniioz received
a coati-mat ion of mcdelins -nd feedback directions (with redundant sentences
presented onLy once). control group youngsters; received the same direct ions

as the feedback group with the excep ion that the italicized emzterue

was deleted. Af ter generalization pliase tearing, the children were told
that the ezpetime ter and m del would return to play the game again..

The objects Imre thartked amd returned to clas

Reteption eau., After a seven t tei day delay-, tlme ezpermexitc

and model returned and administered the beset ine task as a measure of

tion. Me expertheryter imtroduced thie task a folLcmi , 111oly

are going to play tte game again. Ile want to how- well 3,011. remember

It. Keel) om playing it tine sage tray you learned it Upon c mpLet1on.

of retentiou phase testinE, the chlld was thasked and returmed t class.
Scorinfi. The children' s espionsea to each stimulua Calia *mere ec

as the number of correct non rim]. painting responses (the jt
measure) and also the number o r correct explanatIons (the reasons measure)

for picture simiL&ity or dterences For eamnle, if t he pictures

were identi_ 3. in color, explanations each as utney 're both the same color"

or "they're both red" %amid be scored as; correct . Any explanation Vhich

We logically accurate vas scor d as correct even if the child of fared

a m re generic label ati-ch as "men" for "elvts In actui, practice there

1 3



wte little difficulty In scoring each childs response; Airing pilot

testing, independent coders displayed practically perfect agreement on

a sample of subj In any phase a child's scare as the number of

the 16 items anavered correctly for verbal and for nonverbal measures

separately. RhIle the ludgmemts and reasons response measures were

potemtially independent, in no cases did a child give a correct reason

without first displaying a co rect judgment response.

A 2

_

RESULTS-

2 multtvariate analysis of variance model Cmorrison,

1967) was used to assess the effecta of child age, child sex, nodeltng,

and correcti _ feedback upon the response vector composed of child

verbal and nonverbal conceptual responses at baseline, generalization,

and retention phases. The dependent measure mans for each treatment

groilp are presented tn Table 2,

--------

Insert Table 2 about bare

Between Groups Analysis

Correctilm feedback s1gnf1cantly enhanced concept learning in

general (see Table 3). Univariato P tests also presented in Table 3

Insert Table 3 about here

ealed that feedback was effective in proviotJn concept forniatton

according to both udgnants and reasons resnonse neasures. Standardized

14



isrimIneat function coeff _ ents yielded by the ove multiveriete

teat of feedback main effect fndcete Chat the Judgments measure account-ad

for the major part (65%) of this between groups differen

A. significant modeling main eff 7A5 noted on the reeponse vector.

!owever, modeling procedures improved concept formation only on the haste

of the r as_ns measure. The aRe of the child en also created a salmi-

ficant multivariate main effect. Older younstero outperf trued their

younger counterparts in both judgments and reasoning. The differential

inflnente of ae was most evidett on the judgments measure, a variable

which accoumted for a most 707 of the hetNeen gr ups di _noes (see

statdardized weights for this effect in Table 3),

Several higher order interactions achieve4 i'nifLeance. A si!ni-

ficant feedback X modeling interaction vas noted. Tlie inultivariate

jnteractom vas created by a highly significant univariate inter=

modeling and feedbackOn the espendameagfire, SChiff

9) of the-no modeL'no leed-'(Kirk, 1966) revealed that the-mien

hack cottrol group was ignificattly-(il! :05) lover than that of the

model, to feedback group (14 m 6.88), the feedback, no model group (M

d the model plus feedback group (1,1 6.25). The latter three Rroups

failed to differ among themselves. It thus appeared that both modeling

and feedback enhanced concept acquisition, however the training effects

did not combine additively.

There vas a significant interaction berween ase and feedback as well.

Univeriate F tests revealed that this nultLvariate taterection was pro-



duced by differences in children's rea8on1n.. Post hoc Scheffe tests

disclosed that four-year-old child 0.18) who receIved Reedback

evinced s gnificantly (a < .05) more concept generalizAtion 'Itan four-

year-olds not receivIng correct feedback 01 3.97) or th e-year-

_Lis who e ther did (Me. 3.52) or did not CPI 3.86) receive feedback.

t appears that the effectiveness of feedback was largely confined to

the older, four-year-old children.

There ws a marginally eInificant three way Interaction between

a child's sex, his age, and his exposure to modelIng treatment. This

multivariate effect was created by the judgments response measure.

No other interactiona were statistically significant. TIle cor-

relation between judgments and reasons measures of concept fo tion

(across all eroups) was r m .44, ( e 4 .005) which indicated a moderate

amount of d pendence betieen both measures.

Within Ph se Analysls

As a more sensitive measure of trainiii effects, the eff

each independent vmrieblemere co pared across baseline, generalization,

and retention phases. Tin orler to effect a multivariate analysis of

these across phase differences in response, two change scores were

computed for both judgments and reasons measures of conceptual response:

the difference b tween baseline and generalize ion phases (the tuner-

alizatIon effect) and the difference between baseline and retention

phases (the retenti n effect). This multivariate analogue of the univarlate

repeated measures design is predicated upou the fact that two separate one

degree of freedom comparisons can be marie given two deg ees of freedom

16



deriving from three experinental phases. Accordingly the sane over

2x2x2x2 MANOVA was applied toafour variable vector array

prised of four difference
scores: the generalization and retention effects

for the judgments and far the reasons measures of conceptual response.

The results of this within phase analysis are presented in Table 4.

Insert Table 4 about here

W .Wmp W.f. S.

It should be n- ed that by directly converting the raw data to

-ence scores, this obviates the need for and indeed Po ibilitY

of determining an overall multivari-te phase effect. Th* cor esponding

univariate overall phase effect is computed on the bast_ of iifferences

between the mean of each phase; in the multivariate case, the means are

al eady converted to difference scores thereby precluding such an analysis

from being carried out. However, the determination of an -verall trials

effect ls of little Importance in interpreting the results of this etudy

(or Indeed in most stud es employing a split-plot design) since primary

interest is centered on the Interactions of treatnient groups atd training

phasee.

There was a si _ificant multivariate interaction bet en feedback

and phases. Univariate F tests revealed that feedback significantly im-

oved generalization and retention on only the reasons neasure of con-

ceptual response. Conceptual judgments were not influenced by feedback.

Standardized discriminant ftmction weights revealed that the general-

ization phase effect accounted for the malor part of the between groups

1 7



differences created by the multivariate feedback effect. however, the

small weight assigned to the retention phase is probably due to the

high correlation (r = .75) between the reasons generalization and re-

tention effects. Uhile both variables undoubtedly contributed substan-

tially to distinguishing between groups, the retention effect

added little to what was already differentiated by the gene alization

effect since this latter variable occurred first in the discriminant

function equation.

The modeling treatment significantly interacted with train

phase. Modeling training significantly improved performance at gener-

alization and retention phases according to both judgments and reaso s

ponse indices. This multivariate interaction effect was created

practically identical changes in both judgments and reasons response

e -ures (see discriminant function weights). However, of the meaeures

p ovement in reasoning, the gene alization effect contributed most

heavily (43% compared to 6%) to the multivariate interaction effect.

As discussed above, the low discriminant function coefficient assigned

to the retention effect was probably due to the high cor- lation between

the generalization and retention effect.

'The age X hases interaction aiso attained significance. Univar-

late F tests suggested that the age of the child significantly influenced

his generalization and retention on only reasons measures of conceptual

responding. Appar ntly age did not qualify or influence his learning

f concept judgments. The standardized weights suggested that age pri-

1 8



marily influenced the acquisition and generalization of reas nine res-

pons (accounting for 47% of differences created by a e X phase in-

te ae ioa) and not retention phase reeponse. Again the loweweight

assigned to the retention phase response is probably created by the

high correlation between the reasons generalization aad retention effects.

There was a marginally significant four way Interaction between

ph Tes, sex of ch'id, feedback, amd modeling factors. LTnlvariete F_

tests revealed that this effect vas largely confined to differentIal

conceptual judgments performance at retention. No other inter c ions

tained statistical significance.

To

DISCUSSION

edge, this is the first evidence of vicarious conceptual

rule learning and retention by very young children. It wes a particu-.

larly interesting experience because of the pronoun ed developmental

differences Chat were encountered and the resultine difficulties these

differences created with regard to developing a feasible enperemental

procedure. lumerous alteratio it procedures were made during pilot

testing in order to enhance experimental unntrol and at the same time

tailor the procedures to fit the needs of these youngsters. Rawever,

a_ e difficul les persisted during the study itself. Sudden attenuatlons

in motivation and attention were evident particularly with the three-

year- ld children who often would abruptly alter their responding in

ideo yncr _ic fashion. In addition, considerable variability in speed

f learning was noted during the study, even aion s like-aged children,

19



making a fixed nuMbr of training trials experImental desUn less optimal

than perhmps a trials-to-criterion design. The net effect of the dif-

decrease the absolute magnitude

of training groups' differences as may be noted in Table 2. Vonethe-

le suaicient expe imental control vas present to establish the

relative effectiveness of the training procedures studied in producing

acquisition, generalization, and retention of the conceptual rule by

both three- and four-year-old youngsters.

The significant corrective feedback effect on the judgments A ures

of concept formation that was revealed by the between groups analysis

and tot by the more sensitive within phase analysis deserves comment.

As can be ieterained from Table 2, slight differ TX4E1 in baseline r as-

pondiag were noted in judgments between the feedback and nonfeedback

groups. The corrective feedback groups had a slightly higher baseline

ficulties in this initial study

than the nonfeedback group on the judveent- measures; this sl ght base-

line difference increased the -ean response averaged across all phases

(betueen groups effect) but at the same time decreased the amount of

differences between baseline and subsequent experimental phase°. Hence,

the within phase analysis is most accurate in that baseline diffe ences

are adjusted in determining the overall effects. In this regard,

the effectIveness of feedback was found to be limited to reasans measur

ef concept acquisition and retention, which is not suprising givea

the verbal character of corrective feedback. It was encouraging that

modeli-g procedures, which involved overt demonstration as well as

verbal des- iption, were e fective in promoting generalization and

t__tioa on both judgments and reasons measures of conceptual response.

2 0



The effects of a child's ag_ played a complex, yet intriguing role

in fluencing concept acquisition and retention, From the betveen

groups analyses, it was found that age influenced h judgments and

reasons measures of conceptual responding. However, the multivariate

sex effsot produced by this analysis included baseline differences that

existed between age groups. The within phase analysis which was based

on change scores revealed that a child's age only influenced his learning

to verbalize the concept taught; it did not qualify his nonverbal ac-

quisition of the concept. It was also of interest to n te (on the

basie of the feedback X age interaction) that the co rective feedback

instructional procedure was largely limited to four-year-old children.

Since modeling procedures were effective in promoting both nonwerbal and

verbal acquisition and retention of the concept with both three- and

four-year-old children, it vould appear to hold some promise as an ins-

tructional method for training young children. However, more research

on the age X treatment interaction is needed to establish tbe magnitude

of these training effects across age groups __ a variety of conceptual

rule tasks befo e --y conclusive reco -endations can be made.

2 1
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Table 1

Content Description of Stimulus Cards

Cards hy Phase

Baseline and

2

3

4

5

6

7

Training:

2

3

4

5

6

Generalization:

2

3

4

5

6

7

8

on

dimensions

object

object

color

color

size

$ ize

pattern

pattern

object

object

size

size

pattern

pattern

object

object

color

color

size

size

pattern

pattern

25

Stimuli
tan a a

"same" pictures

elf

bird

blue triangle

green circle

big clover

little flower
checkered triangle

striped rectangle

flower

snowman

little star

big square

plain rectangle

checkered
r2ctan-le

flower

butterfly

green squares

blue cars

little circles

big turkeys

plain circles

plain circles

UI

rocket

house

brown triangle

orange circle

little clover

big flower

plain triangle

plain rectangle

hat

pinecone

big star

little square

striped triangle

plain rectangle

harp

cat

red square

yellow car

big circle

little turkey

star patterned circ e

dotted circle



Table 2

Main Treatment VarIations by Phase for Each DepenÔent Xeas

Groups

rraining: Combined

'Subjects

all modeling

all nonmodel ng

all feedback

all nonfeedback

Training: Separate
Cells

modeling, no
feedback

feedback, no
modeling

modeling and
feedback

control

Age level:

three-year-olds

four-year-olds

Sex:

boys

girls

Dependent Meoaures

Jud,Oents

saline General-
Phase ization

phase

eliae General- Retention
e izatica Phase

Phase

10.33 12.54 12.96

10.25 10.96 10.25

10.75 12.53 12.34

9.88 10.92 10.86

10.17 12.75 12.42

10.92 12.33 11.17

10.58 12.33 13.50

9.58 9.08 9.33

9.66

10,96

9.83

10.79

10.04 10.30

13.46 12.88

11.25 10.46

12.25 12.70

.79

.34

.34

.79

9.46 9.46

5.0L 4.24

9.21 8.75

5.34 4.94

1.40 9.67 9.58

50 9.16 8017

7 9.25 9.33

.17 1.00

.58

.54

5.25
9.29

6.71

5.08

8.58

6.38
7.81 1 7.29
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